Bacteriologists have used turbidimetric estimation of bacterial growth for many years. With the advent of the photoelectric and spectrophotometric methods, the precision of such measurements was improved. Gavin (1957) has discussed in detail certain fundamental considerations of the turbimetric method. In common with most growth measurements, final population densities were the common criterion used. Hourly readings, for example, entailed a great deal of tube handling plus the need for constant attention by laboratory personnel. This paper describes the assembly from readilv available equipment of a device for recording automatically the turbidity of a large number of culture tubes at hourly intervals throughout the incubation period.
MATERIALS AND METHODS
The assembly consists of a recording potentiometer connected to a photocell for recording the light intensities passing through culture tubes. The AUTOMATIC TURBIDITY RECORDING DEVICE of the photocell to the input capacity of the recording potentiometer. Obviously many variations are possible in the optical, sensing, and recording systems.
The recording potentiometer had a range capable of handling input currents varying from 0 to 50 microamperes. The chart, calibrated from 0 to 100 to correspond to transmittance values, moved at a rate of 10 in. per hr.
C. Consideration of suitable culture media and cultutres. Almost any transparent liquid that supports microbial growth might be used as the medium. Since change in color would interfere with turbidity ml-easurements, indicators should be omitted from the broth to be used. While many microbial species can be studied, there are limiting factors. Since oxygen would be a limiting factor in most broth cultures, facultative or microaerophilic types in a carbohydrate-rich broth give the highest concentration of cells in the medium.
During the development of this device, optimum conditions of temperature, media, and so forth, were maintained so that rapid growth took place with growth rate slowing down by the end of 24 hr. UJnder these conditions, changes in turbidity readiings due to settling of nonmotile cells could not be detected. For longer experimental periods, or for cells which tend to settle, the incorporation of a magnetic stirring set-up just preceding the entrance of the tube into the measured light path would insure uniform cell suspensions at the time of measurement.
While transmittance percentages may be useful for certain types of research, the preparation of standard curves relating transmittance to known cell numbers is desirable in most cases. The hourly turbidity readings from the recorder chart can then be converted into cell numbers. The use of a number of replicates in the sample changer during the preparation of the standard curve allows statistical evaluation of the data.
RESULTS
Growth curves were prepared from a number of common bacterial species to demonstrate the use of the equipment. Satisfactory results were obtained usinig Aerobacter aerogenes, Agrobacterium radiobacter, A lcaligenes faecalis, Escherichia coli, Lactobacillus casei, Pseudomonas aeruginosa, Rhizobium meliloti, and Salmonella pullorum (S. gallinarum). The results of a typical experiment showing growth of E. coli at various pH levels in nutrient broth buffered with M/10 Sorenson's buffers are shown in figure 2.
Since microbiological assay of vitamins and aminio acids are often based upon turbidimetric measurements, several experiments were conducted to determine the suitability of the device for such determinations. Figure  3 shows results of a test with L. casei growing in different known levels of nicotinic acid in the nicotinic acid assay medium of Snell and Wright (1941) . Although the slope of the growth curve during the logarithmic phase is different with the various levels of the deficient vitamin, the results indicate that the final turbidity readings may be more closely proportional to the concentration of the limiting nutrient than the growvth rates. This is in agreement with the suggestionis of Gavin (1957) . 
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The assembly of an automatic turbidity recording device is described. Typical experiments and results are presented indicating the usefulness of this equipment in the study of growth rates in liquid culture and in microbiological assay procedures.
A wide variety of materials used in manufactured items are subject to microbiological deterioration. Those materials which are of chief concern include textiles and cordage, paper, leather, paints, plastics and plasticizers, rubber, waxes, and wood. The organisms responsible for microbiological deterioration, their mode of attack, and effects on materials, have been reviewed (Greathouse et al., 1951; Greathouse aild Wessel, 1954) .
The preservatives commonly in use today are chiefly organic compounds or metallo-organic compounds which are either incorporated into a material during its manufacture or applied as an after-treatment to manufactured material. Of the limited number of practical fungicides, there are instances when many of these compounds have undesirable properties such as deteriorating influences on rubber or other materials, color, toxicity to handlers, cost, or lack of permanence.
The chief nonclinical uses for antibiotics are for agricultural purposes (Leben and Keitt, 1954; Croxall, 1956; Lees, 1956; Rhodes, 1956) in preventing plant infections and in the field of food preservation (Wrenshall, 1957 13, 1957. An evaluation of the relative fungitoxicity of the selected antibiotics was first made by a pure culture test using the shake flask method and a glucose-salts medium. For the tests on materials, several representative types of industrial materials were used: filter paper, representative of cellulosic materials; castor oil, representative of oils and plasticizers; and glue-bonded cork, whose binder is representative of proteinaceous materials.
MIATERIALS AND METHODS
Glucose-Salts Shake Culture Test The antibiotics which were being considered as preservatives for industrial materials were first evaluated as inhibitors of fungus growth by means of the shake culture technique. Each of the test compounds was added directly to 50 ml of sterile glucose-mineral salts medium in 250 ml Erlenmeyer flasks. Distilled water, 1000 ml. Sufficient KOH to make pH = 6.3 after sterilization.
The antibiotics were used as supplied by the manufacturers or cooperating research laboratories without further purification. The compounds and their purity, wherever known, are listed in table 1, together with experimental results. Two of these compounds, ,B-chloroethyl mucochlorate and mucochloric acid, are not antibiotics but are of value because of previously demonstrated antifungal properties (Unpublished Observations, H. D. Brown). Four flasks were prepared
